of

" summarized;

B P T EEEREE

DOCUMENT RESUME

"ED 1127880 \ . IR 002 590

N = ) N
AUTHOR Fastmond, J. 'Nicholls, Jr>/‘ * -7
TITLE An Evalua;ion of Computer "Assisted Instruction in the -
Merrill Library at Utah State University.
* INSTITUTION Utah’State Univ., Logan. Herflll Library and Learning
Resources Programn.
PUB DATE 15 Jan 75 . ﬂ&
NOTE 65p. For related documents see -IR 002 591 and 592
EDRS PRICE MF-$0.76 HC-$3%32 Plus Postage .
DESCRIPTORS Bibliographies; *Computer Assistﬂg Instruction; Cost
e N . Effectiveness,; *Evaluation; Facility Case Studies;
) _ Glossarles. Higher Pducation; Interviews; Operatioils
N ) Research; Questionnaires; Student Attitudes; Teacher

Attitudes; *University libraries; Use Studies

A

ABSTRACT . . f

A study, was conducted for the purpose of clarifying"
»decision alteTnatives concernlng computer-assisted instruction (CAI)
in the Merrill Library at Utah ‘State University. The main research
questio were: (1) To what extent is the CAI system in use at
present? (2) Whatifactors have encouragéd or .hindered CAX usage? (3)

R
How do people feel about the system? (4) What alternative agproaches . \

are available and how feasible are they? 'To obtain answers to these
gquestions a series of fou questionnaires were used to poll students,
library staff, faculty u s, and prospective users. With the
excéptlon of a portion of the library staff, 'feelings expressed about
the CAI syStem were generally positive. Negative feellngs engoun;ered
were due tgimechanlcal difficulties. The interview sessions are

he results of a cost-effec%;venessﬂstudy are presented; -
and recommendations are made for future CAI use*at-Merrill Library.
It is_concluded that the CAI .system appears to have considerable
support from users and is in a position--through anticipated
expansion of terminal usage--to demonstrate a level of operation that
is more cost-efficient thanm has previously been the case. A
simpljfied glossary for CAI, a brief bibliography, and the
questlonna1r€§ used in the study conglude the report. (AuthoﬂLKKC)
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. I. ABSTRACT L
v ‘
Computer a551sted 1nstruct10n offers an individualized, self-paced
learnlng mode with potentlal cost~ e$f1c1ency e e e e e e e e e

Terminals 15\%h§ Merrill ﬁlbrary were purchased in the summef of
1972 as a demonstration project ahd have been used malnly for

Computer Assisted Testing CATl e e e e e e e e e e

!
Initially, more problems with equipment breakdowns were encountered
than had been anticipat%d, but reliability has improved considerably
Financial arrangehents ‘for usé of the terminals have been arranged
to max1m1ze the appeal to users . . . . . Le s e e e e

0 -

This study involved structured interviews with students, library
staff, faculty users, and poténtial users, asking questions sabout
(1) the extent of CAI use; (2) factors encouraging or hinderihg
CAI use; (3) how people feel about the system; and (L) possible

alternative approaches . .,. . e e e e e e e e e e e e e e s
With the exception of a portion of the library staff,;feelings ex—
pressed sbout the CAI system were -generally positive. Negative
feellngyencountered were due to mechanical dlfflcultles Ve e e e s

Ll

The level of usage of the MLLRP termlnals prior to fall quartef
1974 was low, mainly used by a single pPofesgor. Bince fall
quarter, & number of other users have developed and implemented pro-

YamsS ., e e o« o s e . e e e e e et e e e e e e e e e e e e
8 [

>
A number of factors encouraging CAI use were noted, particularly

*the self—paced nature ofllnstructlon the novelty of the approach,

and the flex1b111ty in schedullng e e e e e e e e e S e e e e

Mechanical complalnts were clearly the major factor disc%%raging
CAI use, although some additional factors were cited . .

Many suggested improvéments follow from the factors discouraging

‘use, such as (1) upgrade mechanical reliability; (2) simplify,

instzuctions to students; (3) offer a woﬁkshop for potentlal faculty

USEYS o o o « o s o o & o o o s o o & 0 4 . . e e e e e e e
. {

Some .additional suggestlonéﬁwere considered noteworthy; e.g.

(1) £Eﬁ\an independent telephone line to eliminate monthly’ charges,

(2) use the present administrative terminals for CAI on a shared

time basis . .+ & o . . 4 e e e e o v e e v e e e e e e e e e e

. f

12 -

13

13
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Cost-benefit calculations give an estimate of efficiency, but do not -
~ answer questions about the.social value of expenditure or the dis- )
., tribuggon of benefits . « « « ¢ v o v v v v e e e e w e e e 16
> 1 . .
Calcufations attempted to provide an estimate- of costs-imw the low
to moderate range, on a monthly basis . . . . . . . oo o o v ok . 17 -1
. With the previous limited level of usage, costs per student session
on the terminal are considerably more than the hypothetical .use of
. dindividual tutors would be . . . . . 4 . 0 oele e e e e e 0w e 21
//////1§ However, with the anticipated program-expansion for winter quarter,
costs per student session for the CAI terminals are roughly equiva- |
lent to the hypothetical tutorial model, with possible further ! \W R

cost reductions if student usage were increased e e e e e e e 21

"-4
’

i Slx récommendasions for.CAI operation resulting from this study
.~ " are as follows: (1) set up a clear maintenance agreement; (2) ex- * 6
! pand usage of present terminals by increasing the numbers of student ‘
o and faculty users; (3) conduct a feasibility study installation of
a university-owned computer linej (L) relocate the library's tele-

- type terminal to allow its use for CAI} (L) continue efforts to -
simpl}ify operations for students, faculty, and library staff; and’ ’ -
_ (6) set up a simple monitoring system to give information about .
costs and usage of the system . . . . « . « + « v v e e e e s 27 o
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II. FOREWORD

vy - . : .

. Computer assisted instruction (C%I) was begun at the Merrill

°

Library at Utah State University in the summer of 1972 with several N
- -

purposes in mind. CAI represented a new diregtion in instructional

media which offered considerable promise in individualizing student

w * - - . -
learning and in maximizing the time apd\:%§orts of teachers. The ~.

promise of the system wés such that this type of instruction was judged

-

. too important to ignore. Rather than invest heavily in CAI, however,
an attempt Wﬁiiméde to twy the system at a low level béfore expanding.
. - .

First one tqrm'ndﬂ’and later two more were purchased.

0
-

This report examines the présent level of operation, first from

the viewpoint of those familiar with CAI operation and then® from

«

the standpoint of efficiency,, through cost-benefit analysis., Apprecia-

tion is expressed to all thoge who responded to inter#iews or who took

'

time to provide needed data for thié-repor%. The conclusions® and

recommendations are those of the author, gnd he assumes full/responsi-

bility for their accuracy. It is hoped that this report can be of

.

use to those connected with the program in deciding upon direction

& v

and level qf operation for the future.:

’ . J. N. Eastmond, Jr.
\ _ December 23, 197k /
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IIT. DESCRIPTIOW“OF COMPU%ER ASSISTED INSTRUCTION ORERATIONS .1

’ » .~

o

. ' Using the computer for computational assistance is not new at
K L , - X
Uteh State University. The computer science department, various

“

éngi?eering.departments,/and oth§¥s, have bﬁen using the computer for
‘years to speed calculd}yions ana'to_allow £ér the solution of complex

! prbb;emsz However, the idea of using the computer as a %ubstipute
L N ) . . B
instructor (or tester).is somewhat rewer, and its applications—-¢
in conjuhction with pfogrémmed”inst>ﬁction, individualized, and

self-paced learning models—-are still being ekplored.

s . . .
N ’

Arguments For CAI o .

Education has been criticized by. some observers (e.g. Machlup,

1970) as being locked into a "labor intensive",mod§§of operation.‘, >
- - 2 . . ) v
requiring large numbers of highly skilled teachers. One. proposed
: B N .
means of increasing/gfficiency has been to substitute capital for

)
>

-, '\ 3 : 3 3
labor; for example, use a Bomputer terminal or media to increase a
. N R

teacher's ability-to igstruc%, and thereb& provide the same or '
s R , - ’ ' q f '

imbroved learning for less cost. "Aside from the economic arguments,
' advocates of.CAI have cited the advantages to be obtainedffrom

self pacing of instruction from the immediate feedback and motivational
. ) ) ] S
‘aspects of the computer. In some schools (elg. the Air Force Academy

or Brigham Young University) extensive use is made of CAI, to include.
. . N
rentire courses structured around the ‘computer. The quotation from

Kenneth Boulding is illustrative of the promise many see from the

o application of computer fechnqlogy: < ~
Q A i '
I T 8 ar-




- e The computer is an extension of the human mind in the way
. Sz that & tool or even &n dutomobilde ig’ an exten51on.pf the

% human' body. The automoblle left practically RnO human insti- .
. . tutloﬂ ‘unchanged as a result of the increase in human mobility N ' -
ich it permitted. The impact of the computer is likely - - :

to e Just as great, and indeed the whole world of electronic
media this represents . . . an axtension of the human nervous o

. system and what is perhaps even more important, a linkage
/ of our different nervous systems. (Boulding,—l968, p. 209).

"\

The Terminals In MLLRP | ooy L : . 7

The acquisition of three oomputen terminals forwthe Merrill Library
- t l : -

and Learning Resources Program (MLLRP) began the CAI program The
& ; ’
first CRT termlnal was purchased in May, 1972, with faﬁds from the
5\
Instructional Devefopment operating budget, and two addltlonal terminals

t

were acquired later that winter made possiple by an allocation from

the Provost's office. . ~ - | -

?Pe terminals, Beehive Models‘No; IIf-A, were purchased from n
Beehive Medical Electronics Inc.,. Salt Lake City, Utah: Each oé\the/} " ,
three terminals clqgely'resepble'a television screen with a typepriter “
- keyboard attached. CRT (Cathode Ray Tube)‘Termin;ls such-ag these‘ha3e ’

the advantages of;speed of presentation and good readabiiity.ﬂ The
disadvantage, however, is ﬁ%at the message erases comp;etely and
Hnstaﬁtaneously, leaviné no dhard_copy"'as a'teletpgg terminal would

9 /

produce. In order for the student to keep a copy of the material,

.

he has to make written notes. Theflibrary does own one teletype

) K
terminal but has used it mainly for bibliographic searches and assorted
. - ( ' “ .
library uses, rather than for CAI or CAT.* : .
8 S -
. o * .t . ‘
' *An epranatlon of computer: termlnologyaused in this report is
found in the Glossary on page 29, . ‘ - ‘ »
. { - ’ : g
. ' / < B
' K3 ! . o
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N . -
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. . .

R v, The- conputer term;nals were 1ntended to augment the various

media and learning modes then-available in the library. The termina}s* *

e

were placed in the Audio Visual area of the library, where their
u ol

-

o%iration could be monitOred by library personnel. While it was recog- P

ni%ed that three términals did not represent a m&jor commitment to Q’

this mode of instruction; it was hoped that: (1) faculty members -
~ .

e from various %epartments could use these centrally locateds and acces-

.
v . '

sible terminals for purposes that’Would complement their own courses;

. - (2) programs and expertise with CAI could be developed on campuS° ’
. / ‘
and (3) Utah State University would not be completely;ignoring a field

K . .

which appeared to have considerable promise for future growth.
ﬁv RN . . - R
( CAI VS. CAT ' ro S
' During the two years of operation in MLLRP, the most frequent
' ’ R f . fx
use of the-computer terminals has been for computer-assisted,testing

) . . ‘-

(CAT) .. Studengs come to the librar§ gt their own convenience te take

R . fq reduﬁred quizzes for a class. The computer asks them multiple choice
'questions covering material they have studied,'they enter their

a

answers, and the computer tells them if their.response was correct or
\ incorrect as well as supplying t8 correct response. In addition,

. “the computer records their answer and, at-the option of the instructor, °
« . A i " * c
N gives\En item danalysis or scores of groups of items demonstrating a -

particular}skill to the instructor; By including-several alternative

3
»

forms of the test, ‘the student who fails%to obtain a passing grade
' / . ~
“can retake the exam’at a laterstim% after restudying the material.
2 v ' . .
Some limited use of computer assisted instruction (QﬁI) ha$ been

> . 4

P made{on these terminals, particularlycduring the fall quarter of 19ThL.
1 N o
In this mode of‘operation; the student is given:instructiOn similar




, ,
k (. § o
. .
EY

7
LY

to that>encounter)g in a programmed text.- He is aéked\certain questions
¢ . . , ‘ v ..

dealingfﬁggn the material presented and must enter his answers, to which

1
3

-

he'is given immediate.confirmation or correvtion. Computer assisted
. . . A _
testing represents an abbreviated form of CAI, where bnly the questioning

“mode 4is used, . . : . \
. N . .

-
]

fOperational Difficulties » ' . ‘ ‘ S -

Folléﬁiizwlnltlal installation of the computer termlnal problems y

% .
w1th e@ulpment breakdowns were much more frequent than had been antici~-

- -

/

pated. A number of reasons for these breakdowns has been éuggesteda
and these will be examined more dompletely in the Results section bélow.

At this peint’ it should be noted that mechanical difficulties ;;re many

. ' and varied; that the:process of* "debugging" has gradually improved -

g P , .
the'reliability of the operation; but that operation of’ the system
‘ ! . A\ 7 . ' ! o ' T — — .

s not been smdoth and routine. Considerable effcort has gon% into

-

[N

aking ‘the operation beth fimple and reliable, and at the present timegq
) . . . .
the terminals are'réported to be relatively troubIe—free.' Within the

'past two months, the terminals have been moved to a dlfferent section

‘of the 11brary——on‘thePfourth floor with the m1crof11m, m1crofo%m 7

and microfiche readers. ‘ . '

. £
.

& . . ‘s .
The present provision foryservice i$§ not under a service ‘agreement.

When a terminal malfunctions, a call is placed to the computer center

o

wvhere a programmer/specialist traces down the problem.. It the.probleﬁ'.

“involves the program or the main computer, this specialist can nandle'

-

it. If the problem tracegf;o the telephorle line connecting terminal
and computer, the Bell Telephone Company repairman is called in.

Finally, if the terminallitself is.defectiye, a repairman must be; )
. . E . o




.
. /
“

¢

o

. > . 5
calléd‘up frthSalt Lake Cityéor the equipment must be,téken to the& v,

Salt Lake City office for repair:. Regl difficulty can result when“the
a . . b( : \ : .
.exact location of the malfunction is not apparent, because each party
y . - "? . ﬁ LA : ' ’ ®
&involved can maintain that his portion -of the system is not.responsible

for the breakdown. The shared responsibility f@r maintenahice plus ' .
, -t . . '- b‘ . o - .
the obvious complexity of the system tend to increase the amount-of time b
. ’ . > - |
, .. ‘ .

that the ?systég is down," i.e. inoperable. . .
’ / ’ v . N
vy . . v ~

Financial Arfangements - - -~ . e : /

)

As,mentioned above, the iﬁitial outlay . for the terminhals was made
with the original purchase. The cost of the operational costs is shared
. ‘ »
as follows: ‘ . , \

¢ v D_
-

71) . The cost of the computer line and monthly equiﬁhent cost are shared
. . . ") . .

equally by the,MLLRP and the“Exceptional Child Center.
2) The telephone line cost is paid by the MLLRP.

3) ' The MLLRP pays for the &taff-t¥me to moniﬁor CAT operations.
. N & . .
4). -The cost of -programmer ‘time to set up the initial program is paid

bx:the department- or instructdr involved.

5) .The cost of mainteénance, which fluctuates cons&derably, ig shared
, . ]

hetween the parties involved. /

Atitraction To Faculty Memhers ; . : : '}

| 4 oy
by F

) | e
The present system was designed to encourage potential users to
4

berome involved with CAI. The purchd%e price of the terminals has

beén covered, and the operatingé?udge£ of MLLRP defraysdthe ﬁajor portion*
: r . ' |
of| thé monthly expense. . . '
|
\
\

~

i . \

' Personnel tb monitor the operatifns, as well as an extended day

of service, offer potehtialnadvantages for users. CoE%s_&p%%he user '
i : . - |

1
1
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‘ are mainly deveio\?mental‘, although some month-to-month operational expense

° is involved. Reactions of potential users td the system js reported,. .
s . s . 4 :
’ in the "Findings" section below. ° h . »
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- IV. PROCEDURES OF THE STUDY . -\
) : ) « < . ) L4
This study was requested in early October with the expressed . [

purpose of.clqrifying decision alternatives concerning CAI in the
Q-s\ﬁ. - -‘ . \

Merrill Library. The scope was pﬁrposély limited ¥n time and resoqrégs 4

to allow quick -turnaround of information. T 7
b ; ' ‘1“ . - A s V . ’
Research Questions ‘ L i

.

A set of research questions proposed for the study is given in
/’ . -~

Appendix A. <Questions ﬁgre geneﬁally descriptive in nature, thé following

. . ‘. A v e
being-the main questians:

“ T

1) .To what extent is the CAI system in use at present?

2) What factors have enéouraged or hindered‘CAI usage?

. , _ '

3) How.do people geel about .the syStem?
4) What alternative aﬁproaches are available and how feasible

v are these? ~

. [

.
- ,
. , R . 4 .

¥
The Questionnaire . /

Y

’

To obtain answers to these questions a series of four questionnaires

was used to poll\itudents; library étaff, faculty users,; and prospective

users. Following a brief pilot testing, students'and'prospectivé
’ B - - o

faculty users‘wére polléd with a telephone dinterview, while for library
staff and.present facuﬂ;y users a structuréd }nterview qu'used. The
s;andard';§>btions gsked each group are gi&en in:Appendix.B. Additional
questions were asked iﬁ the interviewer fel£ that ﬁseful information

could be obtained.

.
= ‘
» .
, .
.




/

helpful in sugﬁdylng data or ideas for the study. . -, ( /

_Data Distiligiion . S -]

The numbers of persqns interviewed were_pgrposely kept small -
students-—four library staff--six; potential faculty users--four; and //

/ " V .2 §

present faculty users—-four. To_ these elghte%n people who were form%;iy b T

interviewed must be added at ledst four addlt;onal people who were //‘

. //

/

-
.Faculty and staff to be 1nterv1ewed were selected on the bh 51s of -

< 14

' S . .
fam&i%gzlty or .interest in the CAT operatlons, gé recommended,by~Dr.~
’ "3

Q[) - ot
Douglas Aldem, Associate D1rector of the Instructional Develppment

} ) Y
Division of the MLLRP and Dr.- Max Petersan, Assoc1ate'D1rec$or of
o e - . . / ) i
the’MLLRP. Students were chosen from the' cldss roster Qf /Dr. Robert .
a e . oo~ \Q" s
Mecham taught spring quarter. S N~ 7

,‘ . \/" . . ¢ . (

LA . ’ \
. No attempzf§agfmade to use statistical procedureg/to anelyze the /
’n

data obtalned in pqyt\because of the small number of/persons interviewed
l /

and in part because of the research questions examlmed.‘ Rather, ﬁ%e
» e ! :

results have been reported as closgly.to the wording and  intent of-the
original person interviewed. Where a useful observation or suggestion
couid be gleangd for the repprt, this has beeﬁ done. It is recdgnized»
that these resu;Zf’have passed through the filter of ode observer's ] -

inferpretation d as such are not ijectified in the sense that some

)
inquiries -could be.

Cost=Benefit Data

Q

0

Cost data have been extracted from records ‘of expenditures wher- h

ever possible. In many cases, however, where an estimate has been
H] ]

Q - ) . . ‘ .
necessary, thlris has beenhdone using the best informed judgment available. R
. - w3 . N
Projections of W;nter course loads were mgde by contacting the instructors
ST ~

- "

N
. . \4 . ”
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involved. The rati%male for deter@unlng costs, and estimating bene
4 ) -

"

is givﬁfr ip Appendix C of this repomt.
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V. RESULTS

Perhaps the. best place to begin in reporting results is by recom-
' mendiné that tne.reader turnwto Appendix B and read some'of the responses
\¢given. Some rEaltinsight~into the system’s operation from the. point of
view of st ents and staff, potentlal,use;s and present users_can be

: gained. L : . : N R
e . 7 N T e H\i
~This section attempts to synthesdize the data reported"theréfﬁto'
\ ’ . 3 o C L*a,‘
condense the findings reléting to the major investig&ted questions.
" . ‘ ’ .

\ Feelings About The System® - - v . . . ) T

. Expressions of feellng toward the CATI system are generally pos1t1ve,

with skepticism and some fa1rly strong negative feellngs expressed by

d’

\\\ some persons. - . RN .o (Nga )

) Student response was overwhelmingly positive after the initial N
N . 'J N . " . ! . . ¥

) hesitation’ that was reported in learniné to work a‘neﬁ_machine, . .

Although all but one had experienced some frustration when the machine

‘was out of order, all of these students;—in remembering their prewious

& . .
. {—' L4 - * :
) experlence roughly s1x mont pr?v1ously——expressed good feelings ’ ..
" about the system. . o . - ‘7/, . ”_) . é..l
Y, , .

Present faculty users were'somewhat more ayare than potential
' Y -

¥ faculty users of d1ff1cult1es which'can occur, and thus yere somewhat

more reserved in answering the question of whether they would recom-

‘mend the.system to a colleague. Responses were afflrmatlve, but only

1f the colleague was judged suff1c1ently flex1ble to handle difficulties

AN

which could arise. All but one user 1nd1cated that a back-up system--




e.g. a pager‘and pencil quiz-fptgtdlbe made available if the computer
were inoperable, L ‘

Feelinés\among librery staff'towaid the CAI operation were mixed,
of the six people interviewed, three expressed strongly negative
feelings about the system, one strongly pos1t1ve, and two somewhatQ7
ambivalent, expressing both positive and negative feelings. The

recent move of the terminals to the fourth floor of the library has

reduced thié\setential source of conflict to a large extent.

13

Present Level Of Usage ©t " " . . I'4

Within th7/;;st three months, there has.been a rising level o;\asage
of the MLLRP terminals. Prior to that time,-the testing program of
Dr. Robert Mecham of the Business Admlnlstratlon Department was

v1rtually the énly program in 0perat10n. In a ‘class of roughly

‘.

50 students, elght quizzes taken at the MLLRP termlnal were requlred s

-

during the quarter. Assuming that each student took each quiz one angd

oy

ome-half times, since one retake was allowed with no penalty to the —

student,’roughly six(hundred tests were taken each guarter. Fd}

s N . \ ‘
most of the quarters since the installation®of the terminals, Dr.
Mecham's program was the-only program being used.

-

Recently, however, Dr. Rex Huxst, Head of the Computer Science -

Department, has arrangeq;ﬁﬁ} two programs in a statistics class and ‘ \

7
'

has several other options which he is in the proéess of nutting into

operation. , Mr. Robert Woolley.of the library staff has brought a
number of proérams into operation and has plans to use them with

classes winter quarteF. Additional,faculty members are anticipating

beginning winter quhrter.}

o0

\»

aw
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v

" A strohg possibili&y exists that a second section of the business

- N
administration course will be taught usigg the CAI quizzés as’a portion)

of the class. Others on campus have expresséd @ﬁterest in - using the
! .
computer terminals for CAI purposes. To whqﬂ extent faculty members

will be able to implement these programs will depend -to some extent &,

+

on the ability of the terminal operation to héhdle’increased numbers of -

users. The evidence is that, up to this time, the terminals have , <

€

g -
been underutilized, but that the trend is toward more full usage. . //ﬁ\/

. J
Factors Encouraging CAI Use . ‘ ) _ % L

Many of the factors cited in thé interviews as advanfaées of
/

computer.assisted instruction or testing have been cited alréady;
Thé proviéion for students' self-pac¢ing for immediate feedbagk; and
for accessibility during extended hours.of the day were seen as‘éd—
vantagés for students. For teacﬁers, the system was seen to offer s
useful wa& of eliminating routine tasks fof the teacher himself
or for his assistant(s). The ngvelty‘of the épproach was seen as an
advantage to both student; and faculty~as itrhelped'to mopivate students
and.e#pedite learning. Lib£ary personﬂel saw the system as a u ef
addition to the library's resources, with at least theoretical "pr po-
tential v%lue, although in sgme cases demanding more time than the

{
monitors could afford to give. .

Factors Discourag;ng,CAf\Use ’

\

Theléomment of Bne ?aculty hser sqrvé% to highl&ght thé\nggor
‘disincentive to the system. VAfter experiencigg,eonsiderable %;ustration
due” to mechanica), failure and finally reméving‘hisxprogram from use, |
this person cduld‘say; "When the bags get worked out of the system,

N

,

I want to know about it so our program cén go back into operation.”
- s

S 19
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~

All persons interviewed were alike in wanting to see the system work

smodthlyt While it is acknowledged that major improvemenfs have been

S "

made/;n the system's réliability, there is no doubt that the frequent

. mechanical failures have been the,greatest/ézsincénfive to CAI use inp

- [4

.

. MLLEP over'fhe past two and one-half yea;s.f' : A ‘ - _ﬂ ‘ "
L Additional diéadvantages ciged were (i) scheduling problems at . ; .
peak periods in the quarter--often aggravat;d~by~meqhénical problems ®
p d- igg thesé %imeé; (2)'cost factors which would make the'syéte@n ) o f "
" costly in cﬁLparison with othey means, e.g. t@sﬁ cérrectionvby hand;* : v
(3) the problem of students having to leave tﬁéir departmeﬂt‘ahd go to . § ;
$ . .

the library to use the terminal; (k) lack of insfructor famil%arity}with

_ complex computer procedﬁres»necessary’to set up programs; and (5) lﬁck
° * N ' Y
of simple, specific instructions fg¥ Students and monitoring staff.

Alternative Approaches o ¢ v i - 5

* . :
Many of the proposed improvements offered by those interviewed

follow logically from the disadvantages listed above. Tipicgl suggestions

included: o - ~o ) e
1) Upgrade the mechanical reiiability of the ,system to where mal-
a N ' . .
‘ functions are the exception ratler than onpldce. L
. <

2) Use a service agreement; if not from the eduipmenﬁ supplier, then
from a local eiégfrghics techniéian, so that thereJis an incentivex éffz
to maintain trou;le—free service. |
;g) >.Make student instructions breathfakingly simple.

k) Following a student response to a question, allow more time for.
the question to fade (or put under the student's control) so that 4

the question and alternatives may be ‘re-read thoroughly. S

I <




e.v . . \o\\ . " ' . "“' y . ‘ Plh.

< N

5) ﬁ}Provide a training\éburse and a simple~operationS'manualuto anyone
who ‘will be exPectedlyp'moni§0r the syétem. .

. . . " v

'@ . 6) Simplify the process ¢f bringing. the system into operation.

) Move the termina;s'ouﬁ of the iibrary and into the various-depart-' @
" a ™ ’ o ~ - ay ' - S

@
"

ments. ) ' - 3 » “

“c . . S : .
~ 8) Offer a workshop to prospective faculty users to explaig the process
. : . . R $ .

/_7° J gf.getting a‘Progffm 6perétioﬁal. : ( L .
92 Have a simple mgnua; for fac;1ty user§~to cite/g;ograms wh%cﬂ'
, are éurreqtlyraéaiiable in var%dﬁ§ifiglds.w~ j . B | !
. ; ' s o . ! . .
’ e 10) 'Increasérthé number Qi;terminals. ‘ A . - " s // .
?C ¢ Some additidhaf)suggestibﬂé; some very ingenioﬁé,,@o not follow

& ’ directly fromﬁltated deficiencies, but may offer consideﬂgﬁle promiée:

-~ 1) . Purchase a "multiplexer" unit to improve the system's speed. They -
present folling system is not instantaneous and does reqﬁire
additional studeﬁt time waiting. ‘Extimated cost for this unif\if‘
about $4,000, but it would serve terminals other th 'MLLRP's

and cut monthly equipment costs. ‘ ‘ L

2) Put some central campus agency-in charge of the& proliferation of

P

! CAI terminals to coordinate and maximize their use.’

3) Obtain a teletypé terminal with "hard copy" cap;bility.

L) With the assistance of the Engineering Department, put in a .»
cbmpgfer line from the MLLRP terminal to the computer. ﬂFor MLLRP,

the conauit ﬁlready.exiﬁps; and the saving each month ($91.90

- ' for line and equipment) would be substantial.

PO

5) Use present administr@tive terminals on a shared time basis for

instruction as well.




~

»

2 Other suggestions were giveq&(See Apﬁendix B), but those cited

above were jﬁdged most worthy of consideration at this time.. This

‘s

-particular phase of the interview, el

o

ments, was extreméiy?valuable in enlarging the rénge of possible

3
_( solutié%s to present problemS.

~
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-
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- VI. JA COST-BENEFIT ANALYSIS QF MLLRP TERMINALS )
. & : T ' . .
o ', R . : . 6 . .
o Cost-benefit, analysis hds been described by'WFrner (1970) as a ,
» . . o c . . ~
3 . _ . , .
substitute for the pressures of theQmarkétplace‘fh)a plblic institutional
. a . Y . ,‘
N ¥ setting. Cost-benefit offeps a rational approach to maximizing return’
' v .
(benefit) based upon efficiency of spending (cost).
{- \ . .
' Limitations Of Cost-Benefit , -
///é”/ , In prefacing a cost-benefit analysis, iéis important to emphasize
.some limitations of such a study. Any calculation of costs must
necessarily involve some assumptions and estimations. There are a number
of formulas which may be used, as well as alternative bases for comparison.
. A . : '
For example, a CAI program could be compared with other modes of in- .

. -

" struction such as classroom lectures, slide-tape presentations, or typical

quiz sections. Anctler cémpariéonois across program options for the
CAl--e.g. exélnsion, modification, phasing out, etc. Portions of bo%ﬁ
approached are attempted herein.

The important thing td eﬁphasize yit 'any cost-benefit analysis;

. . 4
however closely tiéd to actual data, is that the measure is only one of
Q. :

¥ . . .
efficiency. Numerous other‘fé%%@rs must be considered in making any .

decision, such as the distribution of benefit to cextain segments of

.

. the campus population, the feelings of people involved, and the social

.

value of the project. Thus, it is possible for practitioners in the \

study of cost-benefit--e.g. Barsby (1972) and Eastmond (1967)--to make

recémmendations considerably different from those whiE; the cost-benefit

B

model alone would Suggestf

23




This analysis infﬁlves the actual m@nthiy costs or the best-available
R L. Y - -

, ‘- . . ) Ny - . )
« estimates which could be obtained. An explanation of each cost computa-
tion, actual of estimated, is incluged in Appendix C. -Est1$ates oA :
.o . ( » . , bl

«+ ° costs are generally iqﬁphe average or Tow range, simply to allow con-
7 clusions thﬁt;the item costé ét_least thié much., Estimates of—benefit,'
. . / . . . o o
have generally been average to favorable, - .

- . e o R ) <
. .

‘ Aésggptions
‘ P

Certain gssumptions,are necessary in béginning any cost-benefit

.
-

B

analysis, The present ones are as follows: T

My

, 1) Computer-Assisted Instruction (CAI).and Computer Assisted Testing
(CAT) are not distinguished in the calculations.
2) h;The C.A.T. program of Dr. Robert Mecham, which was viftually the -

only program in use for most of the two and one-hglf years of
R

operationd of the terminal, is used as the cost-b&efit baseline.
3) The CAI terminal could be comparéd with several different models

of learning. Howevyer, w1th the immediate feedback and individualized

- L - 3

pace, it appears to fit closest to the tutoring model, and costs -

are calculated with this compérison in mind.
. i

L) Calculation on a monthly basis (rather than quarterly or annually)

.

is ‘assumed to panhle the periodic fluctuations anticipated in the

«

system. =,

. Computation Of Costs - N . qg@

A detai)ed computation of costs is given in Tables 1 through 3,
apportioning/ ‘ tsbbetweén MLLRP and the ﬁusiness ‘Administration Depart-
ment. Becéuse of the basis for eétimates used, while costs'couldAbe
found to rﬁn somewhat, higher, it is doubtful that they are any less than
the total figureuéhown. The total cost is com?ptéd at sllghtly over

O ei@ht hundred dollaYs £$802. 81) per. month

* ERIC : 24




( - * DABLE T

- A Calculation of CAI Costs To MLLRP 4
- . ' s - . .
Note: An explanation of the basis for each figure is given.in Appen

‘

Monthly

] It '.‘
® -
(T . L Lol
: .. . 7 .
" I. TFixed Cost '
A. Initial Expense For™Terminals $7;582
1. Depreciated over 5 years
at 6% interest . . . . . . . $1L6.94
2. Opportunity cost: interest —
. foregone at 6% simple inter-
" est e e e e e e e e e e e e 39.00 °
B. Program Development I
'l. Cost of mini grant ($300) . - ’ .
depreciated ovg? 5 years. , q
/ at 67 . o e . . . . . . ¢« e . “5.80 ’
. ) ' . Q
2. Opportunity cost: interest :
foregore at 6% 51mple inter-
est e v 4 e s e e v e e e e e 1.50
. C. Cost of Floor Space (Estimated) . . . 25,00 .
Total Fixed Cost To MLLRP . . . . . . . . $218.2k

ITI. Variable Cost

"A. Telephone Line Cost ,
1. Monthly equipment cost ' . .
(sharéd 50-50 with Exceptional > ‘ . .
Child Center) . . . . . . . .. $3klo \
2. Gomputer line (shared 50-50)
with Exceptional Child Center) . 57.50
2]

3. Restricted telephone line . . . . 2.50 -

A 4 o A N
B. Maintenance Cost On Hardware, under

hypothetical service contract, estimate

based upon’ $20/month per unit . . . 60.00
Personnel Cost (administration coest : o
plus .one=fifth time of person » . ’ , C, .
- monitoring) . e b e e e e e e e e 300.00

) i - L Matht i
El{l(f 25 Varipble Cost To MLLRP .+ . « -« « s =+ » ?$h544Lo o e |
pr TOTAL, All Costs To MLLRP per month . . . . . . & « . . . $672. o

L3




' ‘ A Calculation of Monthly CAI Costs To The
Business Administration Pepartment

.
B

I. Fixed Cos¥ : ’ B
. Program Development . . g
A. ‘Program Development Costs " _ o
(estimated $2,000 depreciated over : k
. 5 years at 67 interest . . . .. .. $38.67
P ‘ ' '
B. Opportunity Cost: interest 2 . . .
foregone at 6% simple interest . . . ° 10.00 '

C. Instructor Time Cost in

pragrem development, assumed ¥
equiYalent to alternative
rocedure and not : K ¢
e e st e e e e e W 0.00 )
Total Fixed Cost $u8,67 . " )

II. Variable Cost - . >

A. Ménthly Charge for Computer Use

G

1. Data Storage (estimated) . . . . $15.00

2. Computer time’in use®. . 4
“(estimated) . . . v e v e e e e 26.50
B. Computer Speciglist To .. )
Troubleshoot . . . + « ¢« « « ¢« o o 40.00

©

Total Variable Cost . . . . « . . . $81.50 -

£

GRAND TOTAL, All Costg To Business g
Administration Department per month . woo « » . » . . $130.17

#¥NOTE: | A fdew billing system through the computer center, allowing L&
‘ any run of less than 5 seconds to be billed to a central ' sk
s account, will shift this expense from the Business Department.
< o
! -~ )
~ ’ x
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. TABLE 3
« _

-

Summary of Calculated Monthly Costs of The CAI Program To '

MLLRP And Th%)Business Administration Department

Fixed Cost

A. To MLLRP . . . . . . « . v . .... $218.2h

B. To Business Administration . ., . . . L8.67

Total Fixed Cost . . . .+ . . . . . . $266.91

II. Vaf{ggf:JCOst' . |

*A. . To MLLRP . . . v . . . . . . ... $451\L0

B. To Businé;s Administration . . . . . 81.50
Total Variasble Cost . . «.. + v « « « & . $535.90
GRAND TOTAL, All Costs per month e e .

-/
‘
& el
b}
e
N

'

#802.81




. Ben&ﬁi&i\iie figured as the number of student sessions with the

Computation Of Benefitsg . : \\

. B ¢« .
cod&uter.during a month's time. Dr. Mecham's class typically has an \\

enrollment of 50 students who take a total of eight quizzes at.tﬁe CAI

-

“erminal during the quarter. Students are allowed to take ‘the quiz : ¢

a sécond time without penalty and many of them do so. Assuming that

each student takes every other quiz twice, a total df‘foo sessions per >

uarter or 200 per month i% thgslobtainéd. ’ .

g

Cost=Benefit Calculation For Previous Operational Level

\\N_A( S\ calgulation of cost-benefit would show: : N, .
, p} b
§E§§%§%;—_ = igggégiézzgt:éssions/month = $h.01/stqde?t n:
. . session .
At the bresentltime, this cost-is appOrtioned at approximately .
8L percentktq MLLRP and 16 percent to Pusiness Administration. Glearly,
' this program iiﬁexpensive at the prese t level opeféfion. “
. A comparisen with a‘hypotheticul tutorial model is useful at this " '
point. It is assu?ed that student>tutors could be hired at $3 per hour -
and used to tutor three studénts per hour. If additional costs of ’ ’
$1.50 per hour could be assumed to cover (a) administrative overhead; «
kb) sal;gy fringe 5enefits; and (p) office or classroom space, the total
cost per hour of tugoring would be $L.50. A cost—ﬁenefit ratio would | )

4.
.show a cost of $1.50 per student session. At the low level of CAI
. 9 A 4

T operation, the CAI model is about two and one—half times as expensive_

as the tutorial model. .

. ,
IR

e
Ny
¥ Cost-Berefit For Projected Expansion Winter Quarter

o«

However, ifx;ge number of students served by the CAI operation is

o expanded, as projected, the ﬁhit costs in the program drop. As was

28 .




U

mentioned eaflier, this expahsion has begun to take place ‘during

fall quarter of this yesr. For winter quarter, a total of five

additional classes are expected to use the CAI terminals. The estimated
. 7 ~ '
number Jf student sessions for winter quarter is ¢alculated as follows:

- TABLE 4 ¥/

~

Estimdted Student Sessions For Winter Quarter

\

. No. of No. sof Repeat
+ " Program ( . Students Sessions Factor
A: ‘Previoﬁs begram » - 50 8
- B 7
C 70 5
25 p
’ ' E ‘ 12 W, | 2 1“.o~ ] : 2k
A"Quartgr Total, Student Sessions 2,17k
x ‘ M;q;hly Total, Student‘Seésinné . a5 )
This expansion is a major oné,‘moge th;n trgpiing the previous .
level of usage. For the moS@ part, this is being'done with”bre-existing t -

programs, or modificdations of these. No attempt is made here to cal-

) ‘
culate the increase in fi%ed costs, in each case an investment in &

g e L
Fd

compﬁtef program, debugging it, etc.  However, variablé costs will rise, °

.
as_estimated below:

TABLE 5

Anticipated Increase Ih Monthly Variable Costs . 1
Due To Expanded Usage

Additional Personnel Cost (increased from one-fifth / ;
. to two-fifths time, plus administrative costs) $300

’ Pl

v

3
’




. ¢ .
] ; . . 2

' : (Table 5, Cont'd) : .
’ * \ N '
Additional Computer Data Storage (at twice present level) $ 30
Additional Computer Time In Use (at $10/month/program) " L0
. R N N
Additional Computer Specialist Time To Troubleshoot - _\\\4 '
(at twice present level) ' 40

. Total Additiqnal Variable Cost Per Month . $u10
| ' SR
The major inerease in expense is anticipated to be in personnei

it

iy : - .
time involved in monitoring the operation. At least three times as &

N
many new stwdents will need to be oriented to the operation. Scheduljng

will likely be esséntial to accommodate all students. In short, at

. least an additional one-fifth of the staff moniter's time will likely

a

be needed. N

a
‘

The calculafion of a cost-benefit ratic for an expanded program is

as follows: . " Sy
égt _ Previous Total Cost + Additional Variable Cost _ 1212.81 _
enefit ' : Increased Student Sessions T25
’ e \.VQ , ‘ ( . “a
- AR L
%, .

This ratio approximates;much more closely the cost for the tgtorial model
($l.SQ per session). Further expansion® could likely bring the CAI
operation iﬁto a position of relative advantage over .the éutdrial model.
However, the feasibility of such expénsion with éxisting-equipmegt has
yet to be demonstratea; T _ Cma B ew

. v .
¢ .
R LT . ” ~ e

#Dr. Mecham has indicated possible interest of a colleague in
Business Admini'stration in possibly using the same quiz program,
‘Other interested potential users were noted in the interviews. '

\ .

J
$1.67/
student
sess}on

R




) ) - y
Capacity Of Existing System . : . ' (A\;
. ¢

e

. A question ought to be raised as to the maximum capacity of  the
. g R .
£ existing ‘system, and whether the |proposed expansion will.push it to its <
limits. Assuming an average time of thirty minutes pei sﬁudent session--

including explanation time, familiarization, breasks between users, etc.,--

each terminal could handle two students per hour, a total/g?inine

“ N;§tudents per hour. Thi%ﬁis a fairiy'geneious time allotment, as many
et ‘ séssibns‘take considerably‘less than twenty minutes. 4 l
With terminals accessible 3006 hours per ;onth, a ‘maximum of 1800 student
~sessions per month.ii\izjsibie in‘theory. The.pro;osed expansion in .
usgge would utilize 725'studen: sessi;ns per month. -The program'Qould

3 <@ ?

then be utilizingnwell under fifty percent 6f the system's capacity

(about 4O percent). -

~

While it may be necessary to set up a formal scheduling system and
a system of pacing in‘assignments-to prevent end-of-the-quarter overload,

winter quarter will not be near the syéfem's capacity. Thus, arguments

to bring in additionsal computer terminals would seem to be premature at

this time, particularly in view of the need to demonstrate that cost-

4
efficiencj similar to the tutorial model can be attained, #
Conclusions ) ) .

¢ ’

i In copclﬁsidn, it can be éeén ‘that the CAI system has been under—
utilized up to the present time. Cosfs per student session have been -
relatively high for the CAI terminals up to this point, éve; $L ﬁér'
‘session, due to the relatively'%mall number of students served.)r

Given the experimental nature of the program, as the pilot}projpct~?or

possiblegéreater utilization, as well as the exposure demonstrated

a »

.

favorable and experience with computer applications given to both




o : : ’ \
.7 . 25 5 \\
) . 2 ‘ “' ’ .
faculty and students, the expenditure can probably be justified. "This :
o - - . :r X . .
cost, hovever, is estimated at more than twice that of a comparable
tutorial program. However, if the operatiof™T&\gxpanded as anticipated

. A
for winter quarter, it is estimated that costs willl be more nearly

’ o

comparseble to the tutorial compér%son model, but still somewhat higher,.

—

The key to making the CAI terminals cost efficient at this time

.y Ha .
* i§ seen to be increasingfthé numbers 'of faculty members'andostudents | a
" using the facility. Givén additional expansion, it is gnticipated that t E
N the CAI‘sysgﬁm copid be made to opéjate moré-efficiently thaﬁ t%e tutorialfr ) . \
. system. However, such efficlency has yet to be demonstrated. Given« '

r v . - v . . [}
the estimation that the expanded CAI use would still utilize the terminals :
> ! @ : ‘.‘{~

foﬂ about 40 percent of tﬁe aVailable-time, two conclusiaems can be drawn,

First, there is considerable room for expansion in the numbetrs of . \

o

v

students and faculty served at this time. Secoﬁd, any*attemﬁts to increase

the number of terminals EhyOugh new acquisitions would seem to be pre- o

mature at this time. Lo » .

3

>The question of'whaf the minimum\cost per session could be, using
the present terminals,.is difficult to estimate. Certain economies .
may be affected, expansion of programs and ﬁum?éns of students served
may be maximized, but only with an exease in variab}e costs suchpas“ gﬁw X
\ monitoffﬁg personnel costs, coﬁput expenses, and méinfenance._ At
some point, given the cost constraints described above, cost reduction

reaches a limit., For the present system, that' 1imit appears to fall

@

between $.75 and $1 if half-hour sessions for each student are schedujled B

. . ‘ .

and between $.50 and $.75 if twenty minute maximum sessions-are scheduled T )

(with costs shared by MLLRP, the‘computer ceﬁfgr, apd various depart-

. 3 v L
ments), Such calculations become extremely tenous, being merely

Q ' ’ . S Yo




extrapolatigns of preéent data; but they do estimate some theoretical

limits to efficiency of operation of the presenfvsystem.

|

It has been suggéspgd in one of the interviews that CAI may‘see
tge kind of cost reduction that has happened with electronic "calculators

in recent yearsi If so, it will be a new generétion of CAI terminals

7

L

and programs whi
I

operation must geAsrally be Justified on grguﬁﬁs other than cost ef- -

ficiency alone.

é\h will bring this about. At the present time, CAI
A » ‘

\
A

‘

¥

.
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VII. RECOMMENDATIQONS

‘Based upon the interviews with present and potential faculty ) Yy

/

. \ -0
users, library s?aff, and students who are acquainted with tQ?’Computer

Assisted Instructf&n program at the Merrill Librafy éhg Learning Resources

~

Program (MLLEP), the following major recommquafiqp§ are offered:

1 Set Up A Clear Maintenance Agreement and.defini&e responsibilities
. \j . ;
to keep down time minimal fbT the terminals. If a local techni-

e , ’ .
cian can be found and service can be set up on a monthly basis,

h ] Q

with parts'and'labor provided as necessary, this would seem to be

the moé% economical approach. Reliability for this system is a

.
.

.+ must.

2) Expand Usage Of E@isﬁing Terminals. There is evidence that a

number of potential faculty users of the CAI terminals are avail-
able and‘that thevﬁumber scheduled for winter.quarter will %Featly
decrease the cost per student of operation to a level comparable
but slightly sabove that of a tutorial model, Considerable

* enthusiasm for this approach on the pért of faculty and students
would seem to just‘ify an :,a,.ttémpt to expand usage. if all g{{a\es T

well,-zz‘éan likely be expanded to a fairly favorable cost- -

efficient position.

3) Conduct A Feasibility Study to see if the fairly substantial line

o

and equipment costs paid to the telephone~éompany can feasibly

and legally be reduced by having a “line located in existing

conduits. ‘j o




}staff. For students, this could be a one-page, step-by-step set

28

Relocate The Library's Teleﬁype Terminal to the- CAI area to allow

for its use for instruction as wef& as its present use in hiblio-

> 4
S

graphic .sedrches, etc. While some provisions for soundproofing
may be required, there appears to be enou;;?interest in a hard
copy system to justify mﬁkiﬁg this available for both CAI and

library use. < r

Continue Efforts’ To Simplify Operations, from the sjandpoint of

L4

_faculty and student users, as well és from monitoring library

P

of instructions. For library monitoring staff, a brief booklet

o

- . ,
of instructions on what procedures to follow for troublesome

situations would be helpfﬁl. For faculty members, a Bgoklet on

how to §elec§ an eXisting program, how to obtain assistance, étc.,

4 T

could be helpful to them and useful in encoq;agiﬁé others to avail
. AR LA . P .
themselves of the service, In any case, simplicity is crucial.
. e - . N - R . . s o

i
Ty -

Set Up A Simpléhﬁahitoring/Siéfem, giving a record of costs and .

usage of the terminals, which-could be examined at periodic in-
oy .

tervals (e.g. every quarter) to compute the relatiwe efficiéency

of the system.

- N Ly

In concfﬁsion; the CAI systeh appears to have considerable support

from users and is in a positiop--thrpugh aﬁticipated expansion of

N Bl

terminal usage-*+to demonstrate. a level-of operation that is more cost-

efficient than has previously been the case. It is recommended that

AN

this course of action be followed, but that additional purchases of -

s complex hardware or more terminals be avoided until a more cost-efficient

level of 6%erati6n is reached and can be maintained. If such a level

cannot be attained, it is recommended that a hard look be taken at the

system to see if ‘its benefits justify the iﬁsrational costs.

EN
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VIII. ﬁ\SIMPLIFIED GLOSSARY FOR CAI
L "' P - .
' Some observers have accused the people who woZK'Eround computers of
speaking a new language. While this is an overstatement; certain terms
are often used which may or may not be famlllar. Here\is an ghtempt at
clarifying. . *

.
’

"Bring up the system" Putting the terminal into operatlon through a
step-by-step procedure. -

.

C.A.I. - Computer-Assisted Instruction.
4 / ' -
C.A.T. , . Computer-Assisted Testing.
"Computer is down" The computer (or terminal) is out &f operetion. .
C.R.T. - : Cathodey Ray Tubeg a particular type of terminal
where the.message is givep on a screen (similar
toeT.V.). . - ]
‘"Debugging’ Process of correcting errors in a computer program,
"Hard copy" "Message from the computer given on paper.
Hardware The mechanical parts of the system, the’computer
‘ -line, and terminals. e .
"Hot Reader" ' Type of termindl where a program (usually small) is
» o fed in and gives the printout immediately. -A "self-
2 ' service" computer. '
1
, [N
"Log on" Putting the termlnal into operation through a step—
. ) by-step procedure. " -
Mulfiplex . A partlcular way of comblnlng messages from terminals
in different locations. (
Polling - ® A method of taking 'the message‘from twd or more ter—

minals and transmitting it on a single telephone 11n§}

Printout Same as hard copy. Message from the computer given
* on paper.
< . b 4
‘Software ~ The computer program, the message, the content,
Teletype Terminal which gives a printout.
| 4

Terminal A unit, similar toz;ywpewriter, through which

messages are sent to and received from the com-

puter.

Q *

Q : L s |
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RESEARCH QUESTIONS ANﬁ SOURCE OF

DATA FOR COMPUTER-ASSISTED IN TRUCTION
- /

Administrative Information ) \\'

1. To what extent is the CAI system in use at present?

number of terminals ' o : 5
number of departments

number of programs available ‘ ;
number of students affected ' e , ‘ ‘ .

a0 o P

.
[
.

2. What are the costs of the s&étem?

initial outlay
‘of operation

of maintenance
of operator timeé

. to.department's use
[

o0 o

3. What alternative solution strategies are available?

-

Records of Operation and Maintenance

1. What is the frequency of CAI use?

2. How. much unanticipated down-time?
. , 0
3. How frequently are repairs necessary?

L. ' What maintenance expense is incurred?

Qucstipnnaires .,
~ . -

1. \What types of learners use these facilities most effectively?

\

2. What evidence.is available to support the effectiveness of this systen?

3. ,What advantages does this system have over other systems?

L. How do people learn zbout the .system? &

N l
5. Whau mechanlcal e/oeltlse is reoulred to operate the terminal? »

6. Vho are the professors and students that avoid this type of instructional
mode? What are their reasons? ; -

v

-
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10.

' A—2
e 3
How much operator time is. involved in using CAI? N
Whaty alternative systems are available?

How do users-and non-users (students, faculty, and library staff)
feel .about the system? ’ -

. RS
Of students who have used the program, how much frustration was
encountered? '
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) APPENDIX B o

Research Data From Interviews Of Library Staff, .

Students, Present and Potential Faculty Users
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PART I: LIBRARY STAFF

3

el

What has been your relation to the computer terminal operation, and .-
how long have you been involved? '

@

Directing the operation. Two years. &
: 4

In my division, but not direct supervision. .One and one haﬂyeé.rs.
d 8 .

. , ) ity

Occasional assisting at the computer users at the counter. Since the

beginning of computer{operations. 3

<

A4 bt . ' ]
Program maintenance and simple troubleshooting. At least one year. .

Recéntly placed in charge of 9perations. One to two months.

© -

Monitor operations at the terminal, terminal operator for two ye?rs.
o

. 7
Has your experience thus far beeﬁ’generally favorable' or unfavorable?

FaVorable - s

,l‘

Unfavorable - 3
1 . .

Ambivalent = 2 : Program portion all right; but terminal operations

unfavorable. oo rooe

! o . /See-many possibilities for uses, but can also see
administrative difficulties. ’ (“\\

N
The system has great library possibigiities, partigularly as a device .
to gllow the self-motivated student t - pursue studies on his own.

What advantages do yow see with this mode?

.

There is considerable flexibility Sggho¥ the system is used. It offers
.§\i\a full range of media possibilities, with an interactive mode of learning.

Studengf_enjoy playing with it for the sheer novelty.

It is good for the ambitious student. For-one thing, it offers immediate
feedback. For'another, it allows the student tg retake the test—-up ’
to three times with the present program. - It is a great sager of sec—
retarial time in giving and scoring the tests.

"The hours are flexible for the student to use the terminal. The cost
of paper as well as the slow speed of other alternative modéls make
this system more efficient than a "hdrd ‘copy" system. Also, it is
more reliable. ' \\’ - ’ '

An item analysis® of questions on the quiz is available to the in-
structor, low him to see which ones were missed most and what
misconceptjofis exist.

4




The system is often unreliable. I think it i a form of "window

'

we

¥

In théefy, it frees up instructor time. It saves him time in
grading papers. ot ’
A learning program is best in transferring facts. Mater{al is

covered at the learner's own rate. A quiz becomes a learning device. -7

' o
[y

What disadvantages or problems are you aware Of7? ,

drdssing" to make our programs appear sophisticated by saying that
we have CAI.
L @

It seems possible that the system to this point has had inadequate
funding, supervision, programmiFg, and training. .
The terminal reliability to this point has been questionéble. There \\
has been a constant effort in maintaining the system. ’

“~—
-

Because the recording of scores ‘was unreliable, it was necessary to
éet up a maﬁua}f back-up system which came to be very time consuming

a =

for staff. N AP y

Staff members at the terminal have beeh-unable to diagnose problems
directly when they occur. They have had to depend upon the computer
center for support. There is one key person respansible feFuspotting
difficulties; when he is gone, the system breaks down and stays
inoperable. : '

. -
Thetre is a tough communication problem between library staff and - e
computer experts. We speak a different language. ' *

When the main computer goes down, it shuts.down our operation, and
it is sometimes a long process even finding out what has(happenedi\)

. ‘ ¥ 4 ;
The Beehive Company may have been less expensive initially, but one |
wonders if the supplier is not less reliable than others might have |

been. ‘ \%f#- : {
There is a problem with slow response time: A student enters the;7
jinformation’and has to wait for the computer to come back with &n
dhswer, due to the metibd of polling now in use.

Personnel at the fifminal wére already spread too thin with all the
other activities required of them. The time cost--for recording =

scores and monitoring operations--has been high.
v . . ,

There is a problem.with any'such'mechanica operation: the machine

_is between the student and the instrpction.

The need to tie into a computer certef that is ph&é?cally removed
from the library operations is a bit of—a problem. Attitudesgbetween
the two groups have sometimes been less than favorable. Sometimes .

it apbear% that the computer people want to be depended upon.




. . - ) . B=3
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The system is inherently a fixed mode. There are really no
variables in the give and take of instruction. It is best suited
~for programs w1th very stralght -forward subject matterg R G

: C e I PO .
R Lal n F ‘ .

w' ... 5. Hov much mechanical expertise is needed to handle the OPEraxion?
?? ’

There shouldn't be much needed It sought to 0perate like an auto-
mobile, where ‘the drivér knows how to drive but‘not fix the machlne.

a
[
N ”»

The continual change in operating procedures (estimated 5. or 6 per- - o
quarter) kept things compllcated “ ‘ —

The need for computer security, and %n some cases secrecy, can’ be
o . -~ “tricky. ’ ' '
. . Good baslc 1nstruct10ns for those 1nvolvéﬁ§w1th the computer operations
e wtv, gare a must but the mechanlcal expertlse requlred is very little. 2
- v b
k-2
People at the terminal need to be able to handle small, routine® . |-
procedures. _ c e @
Virtually no mechanical expertise is necessaf?. People must be able
to follow written instructions, and that is about all.

PR
[N

6. What suggestions for imbrovedxoperation would you make@/
" »~ 9 //

Make directions for -operation simpler and less length&.

§ * Make the plcture fade slower after a question has been answered to
) allow the student to see why he missed the questlon if he did. 4
» ) C
o - The hardware has simply got to be made more raliable. Some sOrt ~ '

of service ggreement with a computer company might help. ot
Operators of the terminals should be interested‘and receive training
for the job. v . . . ) .
B ' P
There should beé a refresher or orientation course for- those involved
with computer operatlons. A manual for operatﬁon——coverlng the very
- ba51cs-—should be available at all times at the terminals.

b

Put the termlnals 1n the computer center to avoid the dlstance problem.

Put the terminals in a place where people have the necessary time to
handle questions that arise. .

We will eventually need more terminals if the demand coptinues to '
expand. For w1nter quarter, at least four instructors will be
using this system, involving 30 to Lo dlfferent progranms.

2
E

Instructions should be made simple enough_thatva student can brlng
the system into operation and take %teps to- overcome a malfunction.




. . . ) e S . | :

There is a need for a simple documentation guide -for _students.

< .
We should te able to simply sé&n in or sign off in a very abbreviated Vel
form. ' ’ r

—~-There ought to be a single number, possibly with a recordlng, to tell .
when "The computer is down".

.-
=)

The operation needs to get away from the role of a serv1$e desk" into,
a more casual, library service type of operation.

We should take a look at alternative equipment systems arid how feaﬂ%ble

b they are at this point. =~ ‘ ~
} -~ We should contlnually monitor the quallty Ty er program operatlons, i.e.
| ' " an ongoing, less formal evaluation. X
v
) : . B ‘
T. How much operator time would you estimate is involved in: ) '

~

a. Explaining to a student on his first time? ‘;

. 1-2 minutes: 2 . )
) 14 " - . » * .
\ ) 3=5 minutes: 2 A . . A —
’ \ 6 orgmore: 1 R - v .
A ’ " ' ; A
. . DNo estimate: 1 .
‘ b. Bringing (the terminal) up info.operation? ) '
\ ’ ¥ -
\ . '~ 1-2 minutes: 2 . - : ”;/// ,
| , : .
i 3-5 minutes: 1 \ -
! ] !
‘ No estimate:_s 3 .
. ! ’
: / » ¢. Operating when the student knows how?
/ . ! ‘
\ 0-1 minute: 3 . g
S TN ! '

No estimate: 3.

¢
d. In maintenance breakdowns: ) N g&‘
R 3 b{ . ’ L3
" This question had to be amended to asgk .how often, on the average,
these were likely to occur.
3 v >
Two per day, when many pepple using.. . Co

None in the past two months.

kY
i




The trodhle is that when a breakdown does occur, it is hot
. uncommon to spend 15 minutes with one person getting it fixed.
This poses a probéem when‘qther people are ¥waiting for service.

Service on Hreakdowng has been onéiderably faster since last
—. spring..
\ 4

8. Additional comments: BN
- programs'are written simply, thdre is little problem through
quipment melfunctions. © '
ngresently there is a program, "Cou%sewriter"%;which explains the -
+ ¥ commands necessary for computer operation to prospective faculty
users. An additional drive program is available entitled "USU
.Teacher". |, o




. . A DIARY OF: COMPUTER TERMINAL ACTIVITIES
Kept By L1brary Staff Members (2) Monitoring .
May 21 23, 197h

- -

\" S 5/21/7h 'lE;MS b.m. All terminals %ent down. I called the Computer
- ) Center, and they said they had® some trouble and
T ” ' r 1 that in 5 minutes I should bring all thred ter-

e E%nals up aga}n, from the first 'step.
8:00 a.m. Terminals. were all down last evening - they kept
‘ ‘ repeating:’ "enter student #". They’were o.k.
. this modning. '

5/22/7h 8:56 a.m. :/ I tried to bring up the terminals.- the sereen
. said "System problems, Down*in 10 min. for
5 min. - Log-in denied at this time". .Student

- ~ left. - - .
. . 9:30 a.m~ , Terminals o.k. now. . . .

10:35 a.m. All 3 keyboards locked - I waited 5-10.min. and
.o - called the computer spec1allst. He said wait 5 min.

and try agzin.

13
. 10:55 a.m. "The computer specialist cailed .us to, say the
computer is down -‘hence all termlnals down. He
said T shoulde call operatiéns in about 1/2 hr. to
a ' see if the computer is working again.‘ He also said
I should keep checking the terminals to see if .

the polling light is on. The student left.

-

12:00 noon I have been checking, and the keyboards are all
“locked. I called the computer center and they
» have no idea when the computer will be up again.
We are ?av1ng all students 51gn up for new times.

. N - o e
- “L4:00 p,m. A1l terminals still down.

5[23/7h 10:10 a.m. Terminal stopped on question .13 of a student's quiz.
Recovdry system didn't work; she had to begin again.

- 12:40 p.m., Al? terminals down - "keep repeating enter student #".

1:30 p.m®% - O.K. now .

) 3:30 p.m. All terminals down - entire screen ¥illed with
" RN ) - designs and numbers. I called the computer
. ) spec1allst He said to clear screens and try agaln.'
T . . It didn't work. He°said he would clear every-
} thing and we should wait a bit and bring them all

.
Y

up again, from the first step. .

A -
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6/3/T4 8:20 a.m. I tried to brlng up "the terminals: The keyboards
_ were locked. I called and waited for the computer
e’ specialist, I told him thgﬁ the keyboards were
" locked end he said "Have .you called operations?"
He transferted me to operations, and again I waited.
When they answered, I told them 'what was wrong, .
© and they said they would fix it. I waited five
minutes and checked again - now the keyboard ljght
. was polling. I started the procedure to bring
o < them up; but.when it came to the Usercode, it kept
ansvering "No work file" on all the terminals. I
called and waited forfthe computer specialist; he
< wasn't in. I waited for someone in operations -
- they said "we had an unscheduled cold start this
. ’ mornlng, check with us again in about 15 m1nu{is.
I watched the screens: and in a few minutes they
. : . . printed "Please log—off for 2 hours for cold start".
™ T Al1Y students left. ; .

A

S |
\




A few minutes was>all it tdok me.

PART II: STUDENTS .

What previous "use have you made of the CAI terminals in the
Merrill Library?

The respdnses to this item were the same for all students. All

‘had been enrolled in Dr. Robert Mecham's class, Business Adminis-

tration 360-2, during Spring Quarter, 197k, and had used the CAT .
terminals to take the required quizzes for the class.
. )

What were your feelings about the system? ,(favorable, unfavorable, ete.)

It was & new system for me, and I was a bit jittery. After the
first two times, I was favorable toward it. :

There Wwas a new experience, and I had some apprehensions. As soen as
I became familiar with it, I was favorable.

°

Favorable (2). .

How long did it teke you to get accustomed to using it? .

Aftér the Qirst_time, it was easy. I had a good demonstration of
how to do it. h ’

o
&7

After two times,'it was no problem.' .
~ ’ . -3

e N i -

After I'd gone through the program once, it was easy.

How much frustration did you-eneounter in using it?
+ : ~

I ran into & couple of problems. One time it cut off when I was

halfway through the program. Another time I got the same questions

2-3 times. ) ,

It was annoying when the machine was down.» For one stretch of the

quarter, the machine was down at least 50 to 60 per cent of the time.

It went well for me after the initial tries.

I had a problem with giving the correct answer but being marked
incorréct. Several other students reported similar problems.

It was inconvenient when the terminal was down. You would plan your
. schedule and then have to make adjustments to come back.




’ 5. Would you say that this type of instruction fits your style of
o learning? .

~ ~ - v

Yea, I like the variety that the terminal gives. Also, the instant -
; . feedback is a help.

. This was a new experience and fun for me. I like being presented
with pne question at a time and getting an instant answer.

The scheduling flexibility was helpful to me.

For me, this mode has more pressure on the student. It seehed that .
we had to speed up in answering.

o

6. What things do you particularly like about the system? .
' 2N

; Convenience in sgheduling.
: Immediate feedback. That way you don't get a misconception. -
The speedvof operation.
- Novelty. It ha; to be better than .the same old paper and pencil quiz.
People are very helpful in éhowiné you how to operate 1it.

The system is fast and you can work at your own speed.

»

T. What would you improve?

.

The program needed to be really debugged. Reliability was a problem.

Mechanical problems '‘caused a couple of breakdowns. The operator
taught me how to carry out instructions to solve the problem, -
“however. ~ .

-

The level of difficulty of the questions ‘shguld be standardized. With
random choice operating, it seemed that some people got easy quizzes
and others got tough ones. )

A student should be able to go back to a previous question.
I could have used more time to see all the answers. After respbnding,
it would be nice to see th® correct answer and then compare it with

the other choices, rather than having the picture «fade immediately.

The‘beep after the question is distracting to me.

14
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.. INTERVIEW QUESTIONNAIRE: POTENTIAL FACULTY USERS

‘ . - ~
How did you first becdme interested in using CAI at the Merrill

Library? * -

prorary e . , - L
I talked with someone i;FInstruct%Pnai Development, then there

yvas some interest genérated in a workshop on campus dealing with

criterion reference testing. v ,

I had some experience at the Univeréity of Florida which got me

interested. When I was at Clark University there was interest

as well. Q@t that time I was interested in combining a video

test reeoyding with computer assisted instruction. I wrote a

proposal which I wanted us to set up--an audio visual tutorial

system, . : . : .

Roughly two years ago I heard®abomtnthe arrangement through other

mewbers of the faculty in our department. .
' E

N o~ :
.. . , s

.
To what extent have you used it with your classes on campus?

I haven't used the system at the Merrill Library. We have dbveloped
a program at the exceptional. chi\ld center which uses criterion ¢
reference testing. It is a tape prograim that lasts from 15 to 20

minutes. ' ' , '

I bave written two programs which are available. I decided against

using the system on the advice of the computer people, There was

too much time and expense involved. :

I had wanted to use a compatible languageg program with a printout

and program branching capabilities. However, I decided to use

the hot readers at the computer center because I needed a hard

copy (printout) and needed to have a number of programs available.

Is it something you would recommend to other faculty members?
How do you feel about this system? ‘

\f
Generally yes, if the program is applicable to their interest.

|
|
] \ °
What features are helpful-to you?
I want a positive learning experience for my students because I
feel that it is important that they\be.fagilia; withh this type of
instruction. They get a good feeling when no mechanical difficulties
|
|
|

are encountered, :




~

e

What additiongl uses could you’ see in your field?

. What suggeétfons would you have for improved ugage?
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What problems have you encountered?

The cost was judged prohibitive to our present systéh (& hand
record keeping system). We use a point system and need to keep
track of about 150 students.

v

When mechanical difficulties crop up, students don't learn and
they pick up poor attitudes.

¢

& , - , . -
Computer assisted instruction using the computer to teach could
be useful but to this point has mot been explored fully. =~
This teaching system makes a good group exercise. You have a
group work at the ¢omputer terminal and talk about, questions as ‘
they, arise. S -~ s
c v ‘\ - .
There ought to be égme applications in computer classes. I am
interested in an interactive program with simulatiefi on four stages
or levelsq . 1) a simple branching program for intrqfuction, 2} inter-
active games such as the investment games, 3) simple statistical
paékages for correlation with actual data, and 4) an actual problem
situation where the computer is used t® solve a problem.

-

. ‘ 2
We like using it in the library becauge of ghe location and later
hours., It ‘would help us to keep the library use open at least
through 10 o'clock at night. ?

.

There needs to be a skilled pérﬁoh oh hand to log.the students 4
ogﬁor to troubleshoot mechanical problems. '

We could use a program that§would give us a hard cbpy printout.

It seems to me the accessibilitygﬁs the key to-use in this program,
‘The terminal should be put into the place where all can use it.
It.ought to be made available to the professors who want to use “it,

and we ought to encourage its use. -
We negd\to remember that the time of students is valuable. 7
We need to maximize the benefits of the computer in the minimum
, amount of time,

3




INTERVIEW QUESTIONNAIRE: FACULTY USERS

‘1. ‘'How did you first become interested in using CAI at the Merrill
. .. Library? . o - 4
- B . r . [i
vﬂ' : I was interested in frequent testing with immediate féédback, and
I was having a problem with makeups. , I got interested in a test

scoring program through the computer and have gone shead with that. .

. a 1
N -~ Through Instructional Development. When I first started work in \k\
£ ‘this center I did not presently use the terminals at the Merrill
Library. . : *

\

We have presently quite a few computers in our own department. We
have a portacon and a mini- computer. I became 1nterested in the
L) terminals in the library beeause we need more space and this could.
save us money,
We have a shertage of teletypes now. I think we can generate enough )
work to keep 12 terminals busy.

&n

<

2. To what extent have you used it with your c%asses on campus? '
So far we ﬁave'tvo programs as supplementary to a statistics class.
o We are presently working to get a computér assisted 1nstruct10n
’ package available.

We use it ?or unit quiz 2s; testing students each quarter. I
previously had two programs which allowed students to take exams
at their own schedule 'with three re-takes poussible. We had to

. phase this out due to unreliability of the éystem.
We have computer terminals in 6ur own department.which we use for
testing programs'in three classes--one using five quizzes, one
using three quizzes, and one using six quizzes. :

3. Is. it something you would recommend to other faculty members?
. - How do you feel about this system?

i . o )
I am favorably disposed bo CAI in general. It eliminates major
problems in scheduling and monitoring quizzes.

- Good. I would like to see 30 to LO terminals here on campus.
We might take a Yesson from the Air worce Academy where hot
readers and computer terminals are available to practically any

o stu@ent for practically any class. g . .

I would recommend it to some faculty members; however, they do

need to be able to take some frustration beécause the system does

- not always operate as anticipated. ’ v

‘ ' : .. B2 OO : \ '
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What problems have you encountered? . .

soon enough #hat it would be more trouble than it is worth.
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I can't recommend it at this timé since in our own case we had
to discontinue use due té unreliability. We hope that this can be
improved; and if the .bugs were taken out, it has.real potential.

What features are'helpful to‘you? ’ .

¥

o

We have developed our. own testlng program which gives. the 1nstructor
his test score for each conceptual area. He ean spot areas of
strength and weakness quicky for each student.
\
It seems to me that teaching programs should have priority over
testing programs. For. one thing, testing is considerably cheaper
& ! .

using other means. o

It liminates the repetitive nature of record keeping and quiz
administration. ' The time saving alone is véb?‘ﬁ%luable.

o 4 .

’

In theory thé system is really a good one. Students seem to like it,

Il
- R

.

v
4 .

At first we had a problem meshing our equipment with the system at
the computer center. We had a dot of down, time at first.” I should
say there has been a 10,000 per cent 1mprovement since then. It
works quite smogthly now.(

4

e

It is difficult to prov1de instructions that are simple and that

‘can be used, by the student. :

The programs ‘have %0 be adapted to maten with the central system.

There seems to be a problem in tying up library personnel for what-~"

is essentially a control function--test security.
Mainly our problems have been mechgnical in nature. It seems like
we are continually debugglng. It seemed that the term1nais kept
breaking downm.
o
Q

. o . . . .
Dovyou have a,backup system? What is it?. o

Yes. If necessary; we use the teaching assistants to grade the
printouts. . . -

Yes, a hard copy system which we have had to use two ¢r three times.
The, program is set up to simply pr1nt out the questlons which the
gtudent can then respond to.

\
There is no need for a backup system. Repairs,can be taken care of

-~

v o
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Yes. The pape? and pengcil qulzzes are gvailable with the secretary
like we had before we set up this CAI program. . ,

-

h § . - ‘ N
T. What addi%ional uses could You see in.your field? “

-+, It seems to me ‘it éouﬁ@ be used for teaching if the course content
is not chengéd much from quarter to quarter. We are pre-modualizing

some CO'LXI‘SGS .

| There have been cogt reductions in this kind of equipment in the same
» way that calculatord have been reduced in price. Xt seems to me that
) they will begome more\ available at lower prices in the future.

| i . -
E Some other people in ourEmpartment could likely use this type of A
| , brogram. . : . ”
! b There ought to be some¢ :y To-use these facilities in research.
Statistical work cant ione in a similar maenner that we now use T
. a teletype system. Tr. same computer terminal that is used to
r instruct can alsc be u:2d for innovative work.
There is a wéy to use the computer terminal for monitoring--Computer
+Assisted Monitor (CAMS). This system can be used for keeping track -
.. of where a child is in the process of teaching.. It gives the teacher
‘immediateofeedbaok and records data for research at the same time.
- ' I R
8. What suggestiéns would you have for improvemeﬁt uéhge?
We have been able to get many of the bugs out of the program now, e
¢  and if seemc to me that there should be a summer training for the
n2rgonnel who monitor the terminal.. There should be someone glth
experience handling monitoring difficulties.
As.soon as all the bugs are out of it, I nanﬁ“fo go ahead with our
program. Students need an' orientation session. They ought tq have
about five prdctice, sessions just to learn how it works. »

There are quite a few options for instructors which as soon as we
feel the programs are reliable should be presented to others. It
seems to me that it is a good idea for a workshop. We need manpower
available on the job with computer science tfaining.

With slight modifications we could put a "multiplexer" unit to
compress the messages. Lime cost would remain the same, and speed
woulld be increascd greatly.

, . .
These terminals ought to be used for teaching rather than testing.

Why couldn't the people in the engineering department be uged to
set up internal telephone llnes? The network is already there.
They would simply have to string the lines. Why pay Bell, Telephone

for a line we could put in just as easily ourselves? . 'ié
’ R
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It seems to me that computers that are presently being used for o
administrative purposes should be made available for stulent a
instruction after hours. . .

As .there are peak periods in administrative uyse, it should be"
possible to cut down the computer use by administrations-possibly
two hours in the morning and two hours in the afternoon--and then
free up the lines, for instrhctional use. 1T recognlze there would
be some monitoring problems, but I think these could be overcome
easily. ’

We need someone to handle information systems on campus, a central
‘planning agency instead of a haphazard proliferatjon of computer
terminals. ‘ y

" One thing phatfis'in:the process of being implemented now is a -
general Unjversity budgeting account, rather than having to keep
track of each account svparately When the j¢b is less than five
seconds, it can be billéd to the central accqﬁnt We feel that
it 1ncr§ases ‘the probability and makes péople 1ess reluctant to uae

-the service., This should bBe avallable very soon.

PR TN I
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APPENDIX C
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. . An Explansation of Calculations
. Q :
i V of Costs And Benefits
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Costs To MLLRP - .

I.A  Initial Cost Of"Terminals

’

CRT ¥5-1-2793° Purchased May, 1972 $2,582
CRT 45-1-2814 Purchased March, 1973 2,560 )
| . CRTAh5—1—2815 Purchased Mairch, 1973 . .2,500
. ‘ '~ TOTAL A ' $7,582 -

- ' {Source: Inventory Records)

considered obsolete in three years and fucﬁional for eight years. .

| : _
| 1. With theiﬁiB?d advance of computer technolo?y,‘equipment is generally
Depreciation over five years represents a medium point. However,

the alternative depreciation schedules at differing rates of

4

, interest and at different interest rates are as follows:

-
P

s

AMORTIZATION OF $7600

Monthly Paymentﬂ

.

° : Period . L L
of Time & Interest Rate - ~
3 years 231.22 238.17 R 2hs, 24 )
5 yeéré > 146.94 154.11 ' 161.49 ﬁ
8 years '99.851 - 107.45 ' 115.33

(Source: Federal Building and Loan Monthly Mortgage
- Calculator For Conventional And F.H.A. Loans, Boston,
’ Massachusetts: Financial Publishing Company, 1973)

~

The interest rate chdsen is purposely low. Any money obtained in

1972 would have been more expensive, probably.conéiderably.
> .

2. This figure represents interest‘foregone@%y having money invested.

v

7 - _
Once agaln, the lov interest rate (6%) has been chosen. Money

placed in a time deposit for five years at any insured bank would

O ‘ : P i N
l;BJ!; ‘ earn considerably more. L C-1 “DEB . . : /,
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B. Cost of floor spacé: This could be'calculated quite precisely
as a proportion of the total area in the library. The estimate
($25) is considered conservative when the following considerations
* are included:
: Depreciation of building costs
‘\\) ' Cost of utilities: 1lights, heating, wgter, sever
: Janitorial service NS
| Proportion of expemse for stairs, lavatories
‘ Rent of tables the terminals rest upon
.This calculation was not made because the total area for CAI
use (estimated 60 square feet) was not large enough to justify
the effort involved.
II.A.1. This cost, monthly, equipment cost, is paid directly to the

telephone company and concerns the domplex equipment involved

Co in the  polling operation. (Source: Telephone bill ‘for

Instructional DéY{elopment) T
2. This cost, paid fé\&gg/bomputer Center, covers the line cost.

n

(Source: Computer bill for Imstructional Developm!;t)

-

. 3. The telephone line for thé-términal. (Source: Telephone'bill for

Instructional Development)

4. The maintenance cost for the t;rminals to date has been handled
as needed, whenever terminals were not functioning. An effort
was not made to go back and total all maintenance expenses

to date, since maintenance was judged unsatisfactory. The present

arrangement has been expensive. . e

Rates quoted by the sales representat}ve at Beehive Medical
Electronics, Inc., as the present price of service agreement through
Sorbus of SEM was $350 per year per terminal; (¢87.50 per month

for three terminals) It is likely this could be reduced for

A three terminals together.
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The figure ysed is based upon, the specialist's esti%ation that

this.program did not require more than one or two hours per

week . _ | : ’,‘

v
®
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The present progfammer'pay schedule is as follows:

Junior - $6/hour; Senior - $9/hour; Lead (Profession - $il/hour
Assuming that the top category represents theﬁ§rogrammer S .
employed to write this program, a total cost of $1496 is

calculated. ' . -~

~

An additional $504 is added in to cover

1) Unanticipated programmer time - .

»2) Tryout expense, debugging the program

3) Later expenditures fo improve the program
Opportunity Cost: The same basis for calculation described
for MLLRP.
Instructor time cost in program development,‘admittedly Quite
exteﬁsive in this case; is not computed for two re;sons:

(1) a mini grant from MLLRP for $300 was figured 1nto the fixed

costs and (2) it can be assumed that alternatlve quiz prO(_dures

" would have to have been developed, probably quarter after quarter,

~

which would be roughly equivalent to this program.

The monthly charge for computer usc was the average of the previous

| y | \
five months billing for "on line storage" ($41.50). The division

into "Data Storage" and "Computer Time In Use" was obtained by

the instructor's estimate of $15 to $20 per month for data

+

storage. The charge for computef use is seen to increase over

a one-quarter period.

The cgst of the computer specialiéf to,troublésﬂoot has been
ébvered by the Business Administration Department. It becomes a
difficult item to estimate due to the.sporatic nature of calls

for service and because the need for these calls has fluctuated.

-~
)

{
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Costs To Business Administration Department

Cc-3

e estimate of‘$gb per month is based upon use of a gualified
maintenance person in Logan. It covers labor, (at $12-per hour),

parts, mileage, etc. : .

-

-

Personnel Cost: This estimate assumes minimal administration
plus'onepfifth tim%\ff the person monitoring (c.a. $3 per hour).

Present hours of terminal accessability are as follows:

Monday-Thursday . 8:00 a.m.~5:00 p.m., 7?00 p.m.-10:00 p.m.
Friday . 8:00 a.m.-5:00 p.m. .
Saturday 11:00 a.m.-9:00 p.m.

Sunday J 1:00 p.m.-9:00 p.m.

Total hours: T5 per week. Figuring four weeks per monthqallows
for holidays; schedule changes during quarter breaks, etc.,

comes to 300 hours per month. It_is recognized that the work
1oaqgﬁ%11 be heavier in some portions of the quarter and lighter

" Bl
in others. If weekend access to the terminals is not provided,

cost is estimated at $232 per month. . (

I.A.

Program development costs were estimated on the basis of programmer

time involved by the technical specialist/troubleshooter as follows:

Writer Test 40 hours Lo .

Analysis » * 30 hours !
Summary 2 25-30 hours

Paper Test 10 hours

Questionnaire 20 hours )
Master File 3 hours

Fileés 1.5 hours

.Class Files 1,5 hours

TOTAL 136 hours

a




APPENDIX D

’ K List Of Persons Interviewed Or Telephoned
"~ In Conducting This Study . |
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Bonnie Rae Anderson, student

Douglas Alder,“Dé%artment Head, Honors Program

Sherry Berlage, Audio-Visual Assistant

Floyd J. Burnett, Assistant Professqr, Coméuter Science‘

Cliff Craig, Instructar, History and Geography’

Michael DeBloois, Associate Director, Instructienal Development

-

Clark M. England, Coordinétor, Auxiliary Accounting and Communication
Services ' v

Donna Forsburg, Accounts Contreller, Computer Center
Katheryn Gardner, Assistant Professor,‘Instructional Media

LaDell C. Hoth, Asgistant Professor, Instructional Media

Rex L. Hurst, Professor and Department HeadgyApplied Statistics
and Computer Science

Bruce Israelson, student
Harold Lynch, Programmer, Computer Center
Robert C. Mecham, Associate Professor, Business Administration
Devere E, Miner, Inventory Clerk, Controller's Office
Rebecca S. Mitchell, Instructor, Home Economics and Consumer Education
Marlan b. Nelson, Associate Dean, Humanities, Arts, And Social Science
Max P. Peterson, Associate Professor and Associaﬁe Diifctor MLLRP
E&chara B. waers, Associate Professor, Psychology

% .
Darrell Sanders, Student
Tom Sawyer, Assistant Audio—Visual Liﬁrarian, MLLRP
Willigm F. Sigler, Professor Eme;itus, Wildlife Scienée ,

Robert H. Stocker, Assistant Professor, Business Education and
Office Administration

Geneva Taylor,.Student

Ron Thorkildson, Instructor, Computer Science; Business Administrator,
Exceptional Child Center

R. Kent Wood, Assistant Professor, Instructional Media
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Robert D. Woolley, Reference Librarian, MLLRP o N
Gary E. Wrig’ht, Loan Officer, Federal Building and Loamr, .
Salt Lake City, UT . ;
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